INTRODUCTION
In classical (local) theory, the displacement and stress fields due to a continuous distribution of dislocations can be calculated by means of various surface and volume integrals once the Green's functions for the dislocation density is known. To obtain the Greens function one solves partial differential equations fir the stress functions. For example, the stress due to a line distribution of dislocation is given by the Peach-Koehler formula. One of the basic difficulties of this theory is that the self-stress and energies of dislocation loops possess mathematical singularities so that calculations will have to be cut-off near the lines of dislocation or the core region.
In several previous papers (cf. 1-4), I have shown that the solutions for the single dislocation involve no stress or energy singularities at the core regions. Moreover, calculated theoretical strengths of solids and dispersion curves for plane waves agree quite well with those known from the atomic lattice dynamics and/or experiments. Therefore, it is expected that the nonlocal theory will eliminate the classical singularities for the self stress and energies of dislocation loops. The raison d'etre of the present paper stems from the need to develop a theory of continuous distribution of dislocations based on the nonlocal elasticity, that can hopefully predict the physical phenomena in the microscopic and atomic scales where classical theory fails to apply.
In Section 2, 1 summarize the basic equations of the nonlocal 
BASIC EQUATIONS
The linear theory of nonlocal elasticity is based on Cauchy's equations of motion (2.1) tkik + P(fk -= 0 and the integral constitutive equations
where t, , fk , u£ and ex are respectively, the stress tensor, the mass density, the body force density, the displacement vector and the linear strain tensor defined by
In (2.2) , cktmn is a function of the vector x'-x and the integral is over the volume of the entire body. Consequently, the stress at a point x depends on the strain at all points x' of the body.
Throughout this paper, we employ rectangular coordinates xk k=1,2,3, and use the usual summation convention on repeated indices. Also a superposed dot indicates the time rate and aj. index followed by a comma partial differentiation with respect to xk-, e.g.
The kernel Ckkmn possesses certain symmetry regulations and it depends on a length scale. For isotropic solids (2.2) takes the simple form forces, this reduces classical Navier's equation (2.11) (X ) Uk,kZ * I UZkk = 0
However, note that the stress field is determined by solving (2.9) under appropriate boundary conditions.
CONTINUOUS DISTRIBUTION OF DISLOCATIONS Continuous distribution of dislocations is envisaged as follows:
A small neighborhood n(x) of x in a distorted body of volume V , may be relaxed to a small neighborhood N(X) of the image of X of x, in an undistorted (or a natural) configuration V , by releasing constraints exerted to n(x) by the rest of the body. A line element dx at xEn(x)
can be expressed in terms of its image dXE N(X) by
is continuously differentiable and possesses uniqie inverse so that -1
Consider a smooth surface S in V bounded by a closed curve C The true Burger's vector b of the dislocations piercing through S is defined by
where n is the unit normal to S , the positive sense of C being counter-clockwise when sighting along n. Here a is called the true dislocation density
For small distortions, we can write
From this, it follows that
The linear strain tensor eki and rotation tensor rk£ are given by
The strain incompatibility is expressed by (3.9) Cijk Xm e in,jm = ik where qkk is called the incompatibility tensor and is given by
All these results are well-known in classical theory (cf. Ref. [7] ).
In nonlocal elasticity, the strain tensor can be solved by using (2.9) and (7.5)
where v = X/2(X+) is the Poisson's ratio. Substituting (3.11) into (3.9), we obtain
These equations must be solved under the conditions of equilibrium The solution of (3.16) gives X k and (3.14) the stress field. Equation (3.16) is singularly perturbed and as expected in the limit E-0, (3.16) reduces to the classical equation for XkZ .
To obtain the solution of (3.16), we must find the Green's Tensor
Gki n which satisfies
The solution of (3.16) is then given by (3.18) I GkZ(x,) 1 (")dv(E) iv subject to supplementary conditions (3.15). 
GREEN'S TENSORS AND STRESS FIELDS
Here we determine Green's tensors for two and three-dimensional bodies of infinite extends.
(i) Three-Dimensional Infinite Space
The operator V 2 is invariant under rotations of coordinates. For the infinite space, we look for a solution of (3.17) which depends on lx-5j only, i.e., (4.1) (1 - 
where we used the Green-Gauss theorem and set a surface term at infinity to zero.
From (4.7), one can obtain various special cases involving surface and line distributions of dislocations. For example, for a line distribution of dislocation along a closed curve C , we obtain
CC
where b. is the Burger's vector per unit length of C and dki is the element of the arc.
Upon substituting (4.8) into (3.14), we obtain the stress field due to a line distribution of dislocations
This result is identical to the Peach and Koehler formula with modification that here G is the nonlocal Green's function (4.4) with c 0.
As we shall see, the most interesting new feature of (4.9) is that, with G given by (4.4) , at a point on the dislocation line C , the stress is finite so that the self-stress and energies of dislocation loops can be calculated, free of infinities.
(ii) Two-Dimensional Infinite Plane depend on x and x 2 only.
Green's function in this case, can be found similar to decomposition 
Znf-E-)
8T 20
where K 0 (z) is the modified Bessel's function. Again, we take G 0 =1
to render tkk regular at x= . 
The stress field follows from (4.10) Green's function for this case, is obtained to be
The stress field is given by
S
For a line distribution of dislocations on the plane x 3 =0 , we have
In plane polar coordinates (r, 8 ) , the stress field is given by (ii)
Uniform Distribution of Screw Dislocations Along a Circle
Suppose that in the plane x 3 = 0, there is a uniformly distributed screw dislocationsalong a circle of radius R.
In plane polar coordinates, we have (5.9) x I = r cos 8 , 2 = r sin ,
Greens' function is given by
To calculate the stress field tzr and tze we must evaluate two integrals 
The stress field is given by bR al (518 zr
In the special case when R -0 and 2 T Rb = bo we obtain (i) Single Screw: The shear stress given by (5.19) may be expressed in non-dimensional form:
The stress field given by (b.1) is displayed graphically in Fig. 1 . It has no singularity at p =0 . In fact, T 6 (p) vanishes at 1 =00 in contradiction to the classical elasticity solution which gives infinite stress at o= 0.
The maximum stress occurs at p =1.1 and is given by (6.3) tOe max The value of T 2(1) is very close to the maximum stress for 5 > 3
(cf. 
T as a function of p , for various values of K , is displayed in Fig. 3 . For value of K > 50, the maxima of T occurs near p = 1
The locations and values of T are given in Table 2 . where N is the number of dislocations on the dislocation circle with radius R. Using (6.8), (6.12 ) and (0.13), we obtain (6.14) 
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